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(54) TiUc: CHASSIS FOR A MACHINE FOR STRIPPING OFF ROAD SURFACES 
(57) Abstract 

In the case of a machine for stripping off 
road surfaces, in order to guarantee that the front 
wheels (26. 28) arc able to adapt to variable 
contours of the road surface by oppositely but 
identically equal amounts, but which can at 
the same time lun fully on the road surface 
witfiout the need for mechanical coupling pans 
between the wheels, it is proposed to mount the 
wheel supports (48, 50) for the front wheels 
on guide rods (52. 54) which run in vertical 
guide cylinders (56, 58) of the frame. TTie guide 
rods (52, 54) are connected to the movable parts 
of double acting working cylinders (60, 62) of 
which the fixed parts are secured to the guide 
cylinders (56, 58). Equivalent working spaces 
in the working cylinders (60, 62) are connected 
in a leak-proof manner via coupling lines. 
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Chassis for a machine for stripping offroad swftces 



The invention relates to a chassis for a machine for stripping off road surfaces, according 
to the preand)le to daim 1. 



Such a chassis is known fiiom EP 0 557 763 Bl . 

Where this prior art chassis is concerned, the fiont wheeb are mounted on the fiame via 
a from axle which is m,t adjustable in its height but is pivotable paiaOel with the 
longitudinal axis of the frame. Such pivotabilityofthe front axle is advantageous because 
a rear chassis axle togedier with the milling^utting roUer disposed between the wheels of 
the rear axle pennanently retains the cutting depth and transverse inclination adjusted at 
the start of the cutting process and the from axle is able to accommodate the variations 
in the transverse inclination of the road The front wheels are in addiUon pivotable on the 
from axle about an axis at right-angles to the frame plane in order that the vehicle can be 

steered. In addition, also the wheels of the rear chassis axle can be steeiable about a small 
angle (corrective steerii^). 

For the purposes of the present description and in the claims, the term -frame pUme" 
means the plane which is substamiaUy horizontal under conditions of use and which 
extends through the kmgitudimd and transverse members ofthe chassis frame. Theterm 
-cemml plane through the frame- means the cemial plane th,«.gh the 
at right-angles to the frame phme in the longitudinal direction of the frame (equal to the 
direction of travel). Transve«e indimuion is the slope of the road surfece in a direction 
crosswise to the direction of unvd. 

Machines for stripping offroad surfaces ami whid. comprise a diassis of the above- 
described type are duiracjerised by high maneouvrability. They are generally referml to 
as small mUlirig cutters. Also these small milli,« cutters ai* already of considerable wdght 
and since by virtue of the small footprim of the wheels die resulting grouml pressure is 
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very high, the rear wheels of the milling cutter may not travel in the track which has bera 
cut. This would resuh in the wheels sinking in and so lead to an error in the adjusted 
cutting depth. For this reason, where small milling cutters are concerned, the cutting- 
milling roller is disposed between the rear ^eels. 

In order to be able to use such a small milling cutter also for edge-to-edge cuttioig, the 
jockey wheel disposed on what is referred to as the neutral side of the cutting machine is 
pivoted in fixmt of the cutting-milling roller. The neutral side of the milling-cutting 
machine is that side of the maclune on vAiich the end &ce of the cutting-nulling roller is 
virtually flush with the adjacent inside contours of the cutting-milling machine so that it 
is possible to cut or mill directly up to an obstacle. 

If a front axle is used which is pivotable about an axis parallel with the longitudinal axis 
through the frame, then when there are dififerences in height in the cross-section of the 
road (this happens for example when one of the two front wheels is running in a track 
which has already been cut), the front wheels run on their edges, by virtue of the 
transverse inclination of the front axle. As a result, there is a breaking out of the treads 
and graerally increased wear and tear. 

The present invention is intended so ftirther to develop a chassis accord'mg to the 
preamble to claim I that even when there are differences in height in the road cross- 
seaion, the front wheels stand fully on the tread. 

According to the invention, this problem is resolved by a chassis having the features 
indicated in claim 1. 

The following further advantages are obtained by reason of the invention: 

In the case of a chases according to the invention, there is greater ground clearance in 
comparison with the prior art chassis, in which a portion of the pivotable front axle is in 
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the imfnediate vicinity of the road surface. By virtue of the greater ground clearance, 
therefore, the cutting depth can be increased in the case of overlapping cutting tracks. 

In the case of nuuMnes for stripping off road surfaces, the stripped off material is carried 
away by using a short conveyor beh disposed under the chassis and extending forwardly 
from the milling-cutting roller. With a pivotable front axle, it is necessary to resort to 
complicated design solutions since this conveyor belt has to be guided through the front 
axle under conditions ofvoy confined space. Where a chassis according to the invention 
is concerned, there is sufficient space for such a conveyor bdt between the front wheels. 

In the case of a chassis according to the invention, also the cutting depth can be widely 
adjusted, the slope parameters for the milling-cutting roller (apart from the modified 
cutting depth) cannot be changed when the rear wheels are lowered or raised. Also the 
removal of stripped off surfacing material can be carried out equally well for different 
cutting dq>ths. 

Thus, the present invention indicates a chassis for a maclune for stripping off road surfaces 
where the two front wheels can be moved on a push-pull baas in a direction at ri^t- 
ai^es to the tread, whfle a broad footprint is nevertheless guaranteed, v^iereby the space 
disposed between the front wheels is dear. 

Advantageous further developments of the invention are indicated in the sub-claims. 

With the further development of the invention according to claim 2, it is possible for the 
front end of the frame of the chassis additionally to be adjusted in a vertical direction.. 

In the case of a chassis according to claim 3, the push-pull positive coupling of the two 
wheel supports is achieved by hydraulic working cylinders with equivalent working 
chambers connected by at least one coupling line. Such a coupling of the adjustment of 
the front wheels at right-angles to the tread is characterised by particular robustness. 
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In the case of a chassis according to claim 4, there is a doubled hydraulic push-pull 
positive couplii^ of the movement of the wheel supports so that there is always one liquid 
cohimn whidi is loaded by pressure. 

With the further development of the invention accorcfing to daim S, it is posable 
additionally to adjust the front end of the frame of the chassis in a vertical direction 
whereby tWs purpose is served by the same working cylinders vAich also serve for the 
vertical coupling of the two wheel supports. 

With the further development of the invention according to chiim 6, the coupling of the 
vertical movement of the wheels is effected by bilaterally clamped liquid columns (the 
pressurised fluid supplied is subject to pump pressure while hydraulic fluid which is carried 
away is throttled). 

The fiirther devdopment of the invention according to chum 7 is of advanUge with regard 
to incrcaang the saficty of the hydraulic intcrioddi^gar^ A control va^e serving 

to raise and lower the front end of the chassis does not need to be used for interlocking 
purposes and therefore does not need to be of extremely leakage-free design.. 

The further development of the invention according to claim 8 is advantageous in view 
of a simple fitment and removal of the woricing cylinders which couple the vertical 
movements of the whed supports. 

In this case, where a chassis according to claim 9 is concerned, the hydraulic connections 
to the two workiiig chambers of the working cylinders can be established and removed in 
a particularly simple fashion and can also be readily checked visually. 

A chassis according to daim 10 is characterised by a particulariy simple and favourably 
costed construction. 
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At the same time, unidirectional entraining couplings such as are indicated in claim 1 1 
and/or 12, are in turn advantageous with regard to simple constnictioh and high loading 
capacity under severe conditions of use. 

The fiirther development of the invention according to clum 13 makes it possible to use 
the guides for the wheel supports as bearings for steering the wheels at the same time. 

A chassis according to claim 14 is characterised by particulariy low constniction of the 
coupling device. 

in this respect, the coupling of the two pinions of the coupling device such as is indicated 
in claim IS, is advantageous in terms of simple construction from standard en^neering 
elements. 

The further development of the invention according to claim 16 embodies a particulariy 
robust and simple coupling of the two pinions of the coupling device. 

In the case of a chassis according to claim 1 7, the push-pull movement of the two front 
wheels is achieved without a mechanical connection. This is advantageous for many 
applications. 

If the wheel supports for the front wheels are disposed on link members (claim 18), then 
the guides for the wheds can be constructed particulariy cheaply. For many applications, 
nevertheless, a sufficient travel of the individual wheel supports is achieved. 

The further deveiofMnent of the invention according to claim 1 9 is advantageous by virtue 
of a considerable push-pull travel of the front wheels. 

At the same time, by virtue of the fiirther development of the invention according to claim 
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20, it is in addition achieved that the guide bushes which seive for vertical guidance also 
constitute steering bearings. 

The further development of the invention according to claim 2 1 is advantageous in tenns 
of ample actuation of the steering. 

A chassis according to claim 22 is thereby characterised by considerable ground clearance 
in the area of the front axle. 

The invention is explained in greater detail hereinafter with reference to examples of 
embodiment, reference being made to the accompanying drawings, in which: 

Fig l is a diagnunmatic plan view of a smaU miUing cutter for stripping off road 
surfooes; 

Fig.2 shows a section through the front wheel suspension of the chassis of the smaU 
milling cuttw according to Fig. 1 taken along the section line H-II; 

Fig.3 shows a section through the front wheel suspension shown in Fig. 2 taken along 
the section line 111-111; 

Fig.4 shows a cross-section through the working cylinders which belong to the front 
wheel suspension in Fig. 2, showing that on the left in Fig. 4 in its retracted state 
wlule that on the right in Fig. 4 is shown in its extended stage; 

Fig.5 is a dreuit diagram of the hydraulic parts of the from wheel suspension shown in 
Figs. 2 and 3; 

Figs.6 ai« partially sectional front views of modified front wheel suspensions for a small 
to 8 miUing cutter, and 

Fig.9 is a diagrammatic view of a further modified from wheel suspension for a smaU 
nulling cutter together with an associated dectrotuc control unit. 

Fig. I shows a small milling cutter for stripping off road surfaces and which comprises a 
chassis fiame generally designated 10. The chassis frame 10 has longitudinal members 12, 
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14 and transverse members 16, 18. These members span a frame plane 20. 

The chassis frame is supported by a front axle generally designated 22 and a rear axle 
generally designated 24. 

The fitmt axle 22 comprises a left-side front wheel 26 and a right-side front whed 28 and 
these wheels are, in a manner to be described more precisely hereinafter, so suspended 
from the chassis frame 10 that they are able to move in a direction at right-angles to the 
frame plane 20, these movements being however so coupled that the fix>nt wheels move 
by the same amounts in opposite directions. 

A left-side rear wheel 30 is rigidly mounted on the chassis frame 10. A right-side rear 
wheel is mounted on a pivotabie supporting plate 33. This supporting plate is able to 
pivot about a pivot axis 34 at right-angles to the frame plane between a normal portion 
shown by a solid lin^ in which the right-side rear wheel 32 projects beyond the mside 
ccMitours of the diasas frame 10, and a retracted position ^ch is shown by broken lines 
in the drawing and in which the rear wheel 32 is located within the right-hand boundary 
line of the chassis frame 10. This boundary line is also referred to as the neutral side of 
the small milling cutter and is identified by reference numeral 38. 

A nulling cuUer roller 40 is so mounted on the chassis frame 10 that in the working 
position of the right-side rear wheel 32, it is in the middle between the two rear wheels, 
wherdiy the end &ce of the milling cutto^ roller 40 shown on the right in Fig. 1 is situated 
close to the neutral side 38. 

The front wheels 26, 28 are suspended from the chassis frame 10 by means of lifting 
columns 42, 43 to be described in greater detail hereinafter. 

The left side rear wheel 30 is supported on the chassis frame 10 via a lifting column 44. 
Similariy, the right-side rear wheel 32 is mounted on the supporting plate 33 via a lifting 
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cotumn 45. By adjusting the wofking lengths of the lifting cohimns 44. 45, it is possible 
to adjust the cutting depth and the transverse inclination of the cutting surftee. 

Should it be deM to strip the surface fiom a road as fiu- as to the inunediate vidfflty of 
an obstniction (e g. a kert) stone), the supporting plate 33 is moved into its retracted 
position shown by broken lines and it is then possible to cut as for as the maaeOaatt 
vicinity of the obstniction with the neutral ade 38 of the small milling cutter. 

By virtue of the above-described suspension of the two rear wheels 30, 32, it is 
guaranteed that they do not nm in the nulling track cut by the milling-cutter roller 30. 

Due to the aforementioned push-pull coupling of the vertical displacement of the two 
from wheels 26, 28, the chassis as a whole behaves like a three-wheel arrangement, the 
third wheel of which is disposed on the central point 46 of the front whed arrangement, 
the hdght of this imaginary wheel (which would be mounted on the frame via an identical 
lifting cohunn) corresponds to the mean value of the heights of the two front wheels 
26, 28. 

As Fig. 2 shows, the front wheels 26. 28 are mounted on whed supports 48, 50. 

These latter are fbted on hoOow guide rod 52. 54 which nm in guide cylinders 56, 58. The 
latter are fixed, for example wdded, onto the chassis frame 10. 

In the interior of the guide cylinder 58 is a first double-acting working cylinder 60 and in 
the interior of the guide cylinder 58 there is a double-acting woridng cylinder 62 which 
is identical to the working cylinder 60. The piston rods 64, 66 of the woridng cyUnders 
60. 62 are fixed at the upper end of the guide cylinders 54, 58, while the housings of the 
woridng cylinders 60, 62 are conneaed to the adjacent wheel supports 48, 50 via hinge 
pins 68, 70. 
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As Figs. 2 and 3 show, the guide rods 52, 54 respectively have entraining slots 72, 74 
which extend in an axial direction. Running in each of these slots is an entraining spring 
76, 78. The entraining springs 76, 78 are in turn seated in entraining slots 80, 82 of link 
rings 84, 86. Wdded onto each of the link rings 84, 86 is a track arm 88, 90. The track 
arnis88,90areartioulatti^oonneotedby atrackrod92. The link riiig 86 for the right- 
side front whed 28 additionally carries a drive lever 94 which is articulatingly connected 
to the piston rod 96 of a steering-assisting working cylinder 98. The housing of this is 
fixed by means of a hinge journal 100 on lugs 1 02 which are welded to the chassis frame 
10. 

As Fig. 4 shows, the working cylinders 60, 62 respectively have a housing 104 in which 
a piston 106 moves. The piston rod 64, 66 is constructed as a hollow rod and 
communicates via a radial aperture 1 10 with an upper working chamber 112 of the 
woridi^ cylinder. The upper end of the hollow piston rod 64, 66 communicates via an 
angled-over passage fonned in a mounting flange 1 14 connected to the piston rod with 
a cofiMcting aperture 116. 

Extending coaxially through the hollow piston rod 64, 66 is a feed tube 1 1 8 which opens 
out into the free end face of the piston 106 so communicating with a lower working 
chamber 1 20 of the working cylinder. Prepared at the upper end of the feed tube 1 1 8 is 
a connectir^ aperture 122. 

As can be seen in Fig. 4, the upper working chambers 1 12 of the two working cylinders 
60, 62 are connected to each other by a first coupling line 124. The lower working 
chambers 120 of the two working cylinders 60, 62 are connected by a second coupling 
line 126. 

Thus, hydraulic fluid can be exchanged between the upper working chambers 1 12 of the 
two working cylinders 60, 62 and between their lower working chambers 120. 
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Consequently, a movement of the piston rod 64 leads to a precisely equal but oppositely 
directed movement of the piston rod 66 and vice versa. 

The lifting colimms 42, 43 therefore form a substitute for a pivotable fix>nt axle. 

In the case of sudi a hydrauHcally floating front axle, in order at the same time to be able 
to make an adjustment to the hdght of the front end of the chassis frame, the two coupling 
lines 124, 126 are according to Fig. S connected by working lines 128, 130 to the working 
connections of a 4/3 magnetic valve 132. The inputs of this vah^ are connected to a 
pressure line 134 and/or a return line 136. This latter leads to a hydraulic fluid storage 
container 138. 

A constant pressure hydraulic pump 140 draws fluid from the storage container 138. Its 
outlet is connected to the pressure line 134. 

In order to guarantee that pressurised working fluid can flow to a working chamber 
without hindrance, but can only flow out of this when throttled, there is in each of the 
working lines 128, 130 a parallel circuit consisting of, opening in the direction of the 
working diamber and resiliently pre-tensioned in the closing position, a non*retum valve 
1 42 and an adjustable throttle 1 44 . 

Fufthermore, incorporated into each of the working lines 128, 130 is a non*retuni valve 
146, 147 which opens in the direction of the working chamber and is resiliently pre- 
tensioned into the closed position. The non-return valves 146 can in each case be 
positively moved into the open position by a hydraulic positioning motor 148, 149, 
whereby the positioning motor 148, 149 associated with a working line 128, 130 is 
controlled respectively by the pressure prevailing upstream of the non-return valve 147, 
146 in the other working line 1 30, 128, as the drawings show. 

Consequently, the non-retum valves 146, 147, when in the inoperative state, take over the 
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shut-off of the volume of ftiid present as a whole in the lower working chambers 1 20 or 
upper working chambers 1 12 and so guarantee a constant height of the front end of the 
frame without the magnetic valve 132 having to be extremely leak-free. In the state of 
being opened by the application of pressurised fluid, they permit an adjustment of the 
height of the chassis frame according to the chosen working position of the magnetic 
valve. 

The suspension shown in Rg. S for the two front wheels 26, 28 operates in the following 

way: 

[f the magnetic vatve 132 is in the inoperative position, then hydraulic fluid is neither fed 
to nor removed from the working cylinders 60, 62. The equivalent working chambers of 
the two working cylinders 60, 62 are however able to exchange hydraulic fluid. Since the 
total quantity of available hydraulic fluid is predetermined but the hydraulic fluid is not 
compressible, then the two piston rods 64, 66 and thus also the wheel supports 48, SO can 
only move by the same amounts and in opposite directkms. Therefore, the result is a 
push-puU coupling without any need to provide mechanical coupling means in the space 
between the front wheels 26, 28. It is possible for a conveyor to extend through this 
space in order to carry away surfacing material which has been cut away. 

When the magnetic valve 132 is in a bottom working position (lowering), the upper 
working chambers 1 12 of the working cylinders 60, 62 are supplied with an additional 
quantity of pressurised fluid (according to the period for which the magnetic valve 132 
is open), but the housing 104 of moved upwardly and a corresponding quantity of 
pressurised fluid is conveyed to the return line 136 from the bottom worldng chambers 
120 (via the non-return valve 147 which is positively opened by the pressure in the 
working line 128). Since the equivalent working chambers in the two working cylinders 
60, 62 are also connected by the coupling lines 1 24, 1 26 during supply and discharge of 
hydraulic fluid, there is superimposed on the reduction of the distance between chassis 
frame 10 and road surface which is obtained in the flrst working position of the magnetic 
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valve a push-pull compensating movement, i.e. the front wheels 26, 28 are resting on the 
road surface over their entire width and with identical force. 

In the second woildi« position ofthemagiiedc vale 132 (raised), there is in the same w^r 
as described in detail above a supply of pressurised fluid to the lower working chambers 
120 while hydraulic fkid flows out of the upper working chambers to the return line 136. 
Thus, this front end of the chassis frame is raised. Also, once again, a push-pull 
movement of the two front wheels in a vertical direction may be superimposed on the 
raising movement if the contours of the road surface require it. 

After the desired height of the front end of the chasMS frame has been set, the magnetic 
valve 132 is again moved to its midway inoperative positbn in vMch the two nonreturn 
vaNes 146, 147 prevent aiiy flow of hydraulic fluid out of the coupUng lines 124, 126, so 
that once again only a push-pull movement of the wheel supports in a vertical direction 
by the same amounts and in opposite c&rections is possible. In other words: in the 
inoperath^ position of the magnetic valve 132, the front wheels 26, 28 are able to adapt 
to the road surfeoe in a vertical direction whereby, however, the "midway point between 
axes*" 46 and thus the height of the chassis Inmt 10 above the middle surface of the road 
remains unchanged. 

During retraction and extension of the wheel supports by the working cylinders 60, 62, 
the two working cylinders renudn, by virtue of the throttles 144, clamped between two 
oil-fllled columns and their extension movement is damped. Upon lowering of the front 
end of the chassis frame, the throttles 144 damp the lowering movement so that in both 
directions of displacement it is possible to achieve a soft and precise adjustment of the 
desired height. 

Where the push-pull movements of the wheel supports 48, 50 are concerned, as with the 
height adjustment of the wheel supports, in order to guarantee constant steering 
conditions, the tongue-groove driving connection already described is provided between 
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the stecfing ri^gs 84, 86 and the guide rods 52, 54. The link rings 84, 86 are for their part 
rotatably mounted in axial bearing plates 1 50 ^ch are rigidly mounted at the bottom end 
of the guide cylinders 56, 58 so that they are in a constant axial position. The axial 
relative position between the link rings 84, 86, the track rod 92 and the steering assisting 
working cylinder 98 is thus constant. 

In the case of the modified embodiments which are now to be described, conq>onents 
wMch correspond fimctbnaDy to above-described components are agiun identified by the 
same reference numerals and therefore these components do not need to be described 
again in detail hereinafter. Some of the components aheady mentioned are for the sake 
of greater clarity, also omitted from the drawings which are to be described hereinafter; 
it will be understood that they can equally well be provided there. 

In the case of the front wheel suspension according to Fig. 6, rings 1 52, 1 54 are rotatably 
inserted iii the upper ends of the guide rods 52, 54. These cany radially prpfecting 
entFaifung pins 156, 158 which run in entraining slots 160, 162 which are provided in the 
ends of a two-armed couplii^ lever 164. The coupling lever 164 is mounted in its centre 
on a hinge pin 166 mounted on a bearing block 168 whkh takes the form of an upside- 
down L and «4iich is for its part carried by the duisas frame 10. 

The entraining pins 1 56, 1 58 are respectively guided by circlips 170 on that end face of 
the coupling lever 164 which is in front in the drawings. A cirdip 171 secures the 
coupling lever 164 on the hinge pin 166. 

It is acknowledged that also with this type of front wheel suspension, the space between 
the front wheels is clear of incorporated parts and that the vertical displacement move- 
ments of the fixmt wheels can only take place by like amounts and in opponte directions. 
Also in the case of the front wheel suspension according to Fig. 6, the guide cylinders 56, 
58 serve at the same time as vertical guide parts and steering bearings. 
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The endx>diment shown in Ftg. 7 conneqxmds substandally to that shown in Fig. 6, excq>t 
that instead of the pin/slot connections between the ends of the coupling lever 164 and 
the ends of the guide rods 52, 54 there are entraining links 172, 174 which are aiticula- 
tingly connected by hinge pins 176, 178 to the adjacent end of the coupling lever 64 and 
the end of the adjacent giude rod. 

Where the embodiment aooordmg to Fig. 7 is concerned, it is furthermore envisaged for 
the horizontal arm of the L-shaped bearing block 168 to be constructed as a sliding 
member 180 guided on the vertical arm of the bearing block 168 and adjustable in hdgM 
by a screw threaded spindle 182 by rotating a crank 184. In this way, the height of the 
front end of the chassis frame 1 0 above the road surface can be adjusted. 

Furthermore, it is intended that the front wheels 26, 28 should be freely pivotable about 
an axis parallel with the k>ngitudinal axis of the frame and which passes through its central 
point. To this end, hub bodies 186 whwh, through axial/radial bearings 188, support the 
bearing races 190 of the wheels, are mounted on a beariijg pin 184 via a plam bearii^g bush 
192. The bearii« pin extends though the central point of the wheel and parallel with the 
longitudinal axis of the frame. The bearing pin 194 is in turn supported by a narrow 
carrier 1 96 disposed between hub body 1 86 and the bearing 1 88 and is connected to the 
associated wheel carrier. In this way, the front wheels 26, 28 can also adapt themselves 
to a portion of the road surface which is free from steps but which has a different trans- 
verse slope from that portion of road on which the rear wheels 30, 32 are running. 

In the case of the embodimert shown in Fig. 8, the wheel supports 48, 50 are connected 
by hinge pins 198 and bores 200 constiucted in the under side of the guide rods 52, 54 to 
be rotatAlc with the guide tods 52, 54 which in turn run in guide cylinders 56, 58 which 
are now non-rotalable. This can be guaranteed for example by the cross-sectional shape 
of guide rods and gmde cylinders (e.g. square cross-section). 

Constructed in the inwardly directed surface portions of the guide rods (52, 54) are racks 
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202, 204. Meshing whh these are pinions 206, 208 which are mounted on bearing plates 
2 10, 212 which are rigid with the frame. 

The pinions 206, 208 support sprockets 214, 216 over which runs a chain 218. 

In this way, it is guaranteed that the front wheels are able to move by like amounts in 
opposite duMions so that the front end of the chassis retains a predetemuned and 
invariable distance above the road surface. The mechanical coupling shown in Fig. 8, 
between the two guide rods 52, S4, is of very small vertical bulk. 

Instead of the chain transmission 214, 216, 218, it is also possible to use a belt trans- 
mission, e.g. a toothed belt transmission or a series of mutually meshing gear wheels. 

Where the above-described embodiments are concerned, the push-pull coupling of the 
vertical displacement movement of the two front wheels is effected by the interchange of 
mechanical forces. Fig. 10 shows an electrical positive coupliiig of the two displacement 
movements: 

The wheel supports 48, SO are disposed on the output parts 236, 238 of two struts of 
controllable length generally designated 240, 242. These may for example be spindle 
arrangements which are driven by respective stepping motors 246, 248. 

The stmts 240, 242 are braced on the under side of the chassis frame 1 0 via force sensors 
250,252. 

The output signals from the two force smsors 250, 252 are connected to the two inputs 
of a window discriminator 254. At a first output R, this generates an output signal when 
the output signal of the force sensor 252 associated with the right-side front wheel 28 is 
greater than the output signal of the force sensor 250 associated with the left-side front 
wheel 26 by at least a predetermined switching threshold a. On the other hand, if the 
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output signal from the force sensor 2S0 is by at least the switch!^ a greater 

than the output signal from the force sensor 2S2, then the window discmninator 254 
generates a signal at an output 1. If the amount of the difference between the output 
signals is less than the switch threshold a, the window discriminator 2S4 does not 
generate an output signal at either output R or at output L. 

The output L of the window discriminator 2S4 is connected to one input of an AND 
member 256, its output R is connected to an input of an AND member 258. Second 
inputs of the AND members 256, 258 are connected to the output of a clock generator 
260 running at low frequency (e.g. 1 to 10 Hz). 

The output of the AND member 256 is connected to the one inputs of two OR members 
262, 264. The output of the OR member 262 is connected to a input terminal of a 
control circuit 266 which controls the operation of the stepping motor 266 (sic!). 

The output of the OR member 264 is connected to a '"h^" input terminal of a control 
circuit 268 which acts on the stepping motor 248. 

The control circuits 266, 268 control the associated stepping motor when thdr "+•• input 
terminal is in each case acted upon in the sense of increasing the length of the controllable 
strut, whereas when signals are applied to their input terminal this causes the 
associated stepping motor to shorten the strut. 

The output signal from the AND member 258 passes to the one inputs of two OR 
members 270, 272. The output from the OR member 270 is connected to the input 
terminal of the control circuit 266; the output of the OR member 272 is connected to the 
input of the control circuit 268. 

The second inputs of the OR members 262, 272 are connected via a manually operable 
switch 274 to the output from the clock generator 260, Similarly, second inputs of 



wo 97/42377 



PCT/EP97/02072 



17 

the OR members are connected to the output of the clock generator 260 by a swtich 276: 

The entire control unit for the struts 240, 242 is identified by reference numeral 278. 

It is evident that by closing the switch 274 or the switch 276 the controllable stmts 240, 
242 can be extended or retracted by equal amounts so that there is a corresponding 
adjustment of the height of the front end of the chassis frame 10. 

Both when the switches 274, 276 are closed and also when the switches 274, 276 are 
open is there in addition a push-pull triggering of the control circuits 266, 268 so that the 
struts 240, 242 aher their re^)ective lengths on a push-puU basis so that the output signals 
from the force sensors 250, 252 become of equal magnitude. In this way, the push-puU 
positive syndironisation of the vertical displacement movement of the front wheels 26, 28 
is guaranteed electrically. 
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Patent claims 

1 . Chassis for a machine for stripping off road surfaces, particularly a small milling 
cutter, with a frame (10) suppcwted by front wheels (26, 28) and rear wheels (30, 32). the 
front wheels (26, 28) being so suqiended that they are able to foOow variations in the 
transverse slope of the road surface in an opposite direction and by like amounts, 
characterised in that wheel supports (48, SO) for the front wheels (26, 28) are connected 
to associated guides (52 to 58; 220, 222, ; 234, 234) which guide them respectively in a 
plane at right-angles to the frame plane (20) and paraUel with the longitudinal axis of the 
frame and in that the movable guide parts (52, 54; 220, 234; 236, 238) for the front 
wheels are positively coupled by a coupling device (156 to 164; 166, 172, 174; 202 to 
218; 224 to 230; 278) for the oppositely directed movement by the same amounts. 

2. Chassis according to claim 1 , characterised in that the central vertical portion of 
the movable guide parts (52, 54; 220, 234; 236, 238) is adjustable. 

3. Chassis according to daim 1 or 2, characterised in that the coupUng device 
comprises two identical working cylinders (60, 62) which have at least one pair of 
equivalent working chambers (1 12, 120) which are respectively connected by a coupling 
One (124, 126). 

4 . Chassis according to claim 3, characterised in that the working cylinders (60, 62) 
are double-acting working cylinders and have their equivalent working chambers (1 12, 
120) connected by respective coupling lines (124, 126). 

5. Chassis according to claim 3 or 4, characterised in that the coupling lines (124, 
126) can be connected by working lines (128, 130) and a control valve (132) to a 
pressurised fluid source (140) or pressurised medium sump (138). 
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6. Chassis according to claim 5, characterised in that the woridng lines (128, 130) 
each contain a paraUel circuit consisting of a throttle ( 144) and a non-return valve (142) 
opening in the direction of the associated coupling line (124, 126). 

7. Chassisacconiiiigtoclain)S<H-6incoi9unctionvMthclaim3, diaraa 

the woridag lines (128. 130) comprise, opening in the direction of the associated couplii^ 
line (124, 126), a non-return valve (146, 147) which can be positively opened by a 
positioniiig motor (148, 149) whidi is actuated 1^ the pressure prevailing in whichever 
is the other working line (130, 128) and upstream of the non-retum vake (147, 146). 

8. Chassis according to one of claims 3 to 7, diaracterised in that the working 
cylinders (60, 62) have at the top end of their piston rods (64, 66) a mounting flange (114) 
by which they are fixed to the top end of the associated fixed guide part (56, 58),. 

9. Chassis according to one ofdaims 3 to 8, diaracterised in that the fluid connecting 
apertures (1 16. 122) of the woridiig cylinders (60, 62) are disposed at the end fiice of the 
piston rod (64, 66) which is remote fi-om the piston (106) and in that the fluid is applied 
to the two working diambera of the workii^ c^^nders (60, 62) via the piston rod (64, 66) 
for which purpose there is inskle each piston rod a feed tube (1 18) which attends through 
the piston (106) of the working cylinder (60, 62) in question while the annular space 
between piston rod (64, 66) and feed tube (118) communicates (110) with the working 
chamber of the respeaive working cylinder (62, 64) which is disposed behind the piston 
(106). 

1 0. Chassis acoordiiig to daim 1 , charaderised in that the coupling device comprises 
a coupliiig lever ( 164) pivotable about an axis ( 166) paralld with the fiwne plane (20) and 
the ends of which are conneded to the movable guide parts (52, 54) by means of 
entraining couplings (156 to 162) which transmit force in the working diredion of the 
guides (52, 58) while bang inoperative in a diredion at right-angles therdo. 
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1 1 . Chassis according to claim 10, characterised in that the unidirectional entraining 
couplings are constituted by entraining slots (160, 162) extending in the longitudinal 
direction of the coupling lever (164) and entraining |»ns (156, 1S8) running in the said 
slots and supported by the movable guide parts (52, 54). 

12. Chassis according to claim 10, characterised in that the uni-directionalentrainii^ 
couplings comprise entraining link members (172, 174)of which one end is articulatingiy 
connected to the ndghbouring end of the coupling lever (164) while the other end is 
articulatingiy connected to the neighbouring movable guide part (52, 54). 

13. Chassis according to one of claims 10 to 12, characterised in that the ends of the 
movable guide parts (52, 54) which are remote from the wheels each cany an axial 
bearifig(152, 1 54) by wMdi the unidirectional entraining coupling (156 to 162; 172, 174) 
engages the movable guide part (52, 54). 

14. Chassis aocordii^ to cUum 10, characterised in that the coupling device comprises, 
mounted rotatably on the frame, two pinions (206, 208) each of which co-opaates with 
a tooth ammgement (202, 204) whidi b jointly moved by the movable guide part (52, 54; 
234) and in that between these two pinions (206, 208) there is a torque transmitting 
device (214 to 218). 

1 5. Chassis according to daim 14, characterised in that the torque transmitting device 
comprises a chain transmission (214 to 218), a belt transmission or a geared control cable. 

1 6. Chasas accordiiig to daim 1 0, characterised in that the coupling device comprises: 
two force sensors (250, 252) and, connected mechanically in series with these latter, two 
struts (240, 242) which can be controlled in their length, the whed supports (48, 50) being 
supported on the frame (10) by means of this series drcuit, and a control umt (278) which 
is subject to the output signals from the two force sensors (250, 252) and which so trigger 
the stmts (240, 242) which are controllable in their length according to the difference 
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between these output signals that thdr length is varied by like amounts and in the opposite 
direction while at the same time the output signals from the two force sensors (250, 252) 
become of equal magnitude. 

17. Chassis according to one of claims 1 to 16, characterised in that the whed 
supports (48, SO) are mounted on link members (220. 234) wUcfa are mounted on the 
frame (10) to be pivotal about axes (222, 235) which are at right-angles to the central 
plane through the fivne. 

18. Chassis according to one of claims 1 to 17, characterised in that the wiml 
supports (48, 50) are mounted on guide rods (52, 54) which nm in guide cylinders (56, 
58) the axis of which is at right-angles to the frame plane (20). 

19. Chassis according to claim 18, diaracterised in that the guide rods (52, 54) 
respectively and rotatably nin in associated guide cylinders (56, 58) and are connected to 
link rings (84, 86) to be axially displaceable but rotationally locked. 

20. Chassis according to daim 19, characterised in that the two link rings (84, 86) lie 
in a plane parallel with the plane (20) of the frame and are fixed in a direction at right* 
angles to the frame plane (20). 

21. Chassis according to claim 20 characterised in that the link rings (84, 86) are 
mounted on the fixed guide parts (56, 58) to be rigid in the direction of right-angles to the 
frame plane (20) so that the trade rod (88, 92) is always parallel with the frame plane (20) 
even when the guide parts (52, 54) are extended by different amounts. 

22. Chassis according to daim 21, characterised in that the link rings (84) are mounted 
by a form-locking connection to axial bearing plates (1 50) mounted on the fixed guide 
parts (56, 58) to be rigid but rotatable about their vertical axis. 

Nine pages of drawings 
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Fig. 4 
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